Human olfactory neuroepithelial cells: tyrosine phosphorylation and process extension are increased by the combination of IL-1beta, IL-6, NGF, and bFGF.
Olfactory neuroepithelial cells (ONC) grown from biopsies of human donors are a novel cell culture system that may facilitate studies into normal and disease-related human neurobiology. We further characterized the expression of cell surface markers and intermediate filaments, and responses to neurotrophic factors by ONC. ONC are positive for cell surface markers N-CAM, PSA-N-CAM, neutral endopeptidase, N-aminopeptidase, NGF low-affinity receptor homologue (CD40), and transferrin receptor by flow cytometry for the intermediate filament proteins peripherin, vimentin, and NF-H by immunocytochemistry. Responses to neurotrophic factors measured were process outgrowth, cytoskeletal protein expression, and protein phosphorylation. Process outgrowth was increased by interleukin-beta 164-171 (IL-1beta) or by the combination of IL-1beta, interleukin-6 (IL-6), nerve growth factor (NGF), and basic fibroblast growth factor (bFGF). This combination of IL-1beta, IL-6, NGF, and bFGF (16NF) increased expression of two cytoskeletal proteins, NF-H protein and microtubule-associated protein tau. Application of the individual neurotrophic factors IL-1beta, IL-6, NGF, and bFGF increased protein phosphorylation, while 16NF produced an immediate increase in tyrosine phosphorylation of several proteins (MW of 40-80, 120, 150, and 190 kDa). The 16NF combination appears to act through a tyrosine-kinase-mediated pathway to induce process extension and increase NF-H expression. The ONC culture has the potential to be further explored to examine the relationship among process outgrowth, protein phosphorylation, and synergy between neurotrophin and cytokine receptor systems.